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[Claim 2] A microphone array apparatus according to claim 1, comprising a 
delay unit connected to a front stage of the filter, and a delay calculating part 
for obtaining a cross-correlation function value between an output signal of 
the plurality of microphones and the noise source signal, and obtaining a 
delay amount of the delay unit based on a condition under which the cross- 
correlation function value becomes maximum. 

[Claim 8] A microphone array apparatus having a microphone array in 
which a plurality of microphones are arranged, comprising: 

a signal estimating part for estimating that estimation microphones 
are arranged in accordance with an arrangement interval of the microphones 
based on an output signal of the plurality of microphones and a propagation 
velocity of a sound wave, and outputting an output signal of the estimation 
microphones together with an output signal of the microphones constituting 
the microphone array; and 

a synchronization adding part for adding the output signal of the 
microphones constituting the microphone array in the signal estimating part 
to the output signal of the estimation microphones under the condition that 
phases thereof are matched with each other. 

[Claim 11] A microphone array apparatus according to claim 8 or 9, 
comprising: a signal estimating part for dividing a sound source direction 
with respect to the microphone array by a predetermined angle, and 
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outputting an output signal of the microphones constituting the microphone 
array and an output signal of the estimation microphones estimated based 
on the output signal of the microphones constituting the microphone array in 
accordance with the divided directions; a synchronization adding part for 
adding the output signals of the signal estimating part under the condition 
that phases thereof are matched with each other; and a sound source 
position detecting part for outputting sound source position information 
based on a maximum value of the output signal of the synchronization 
adding part. 

(Page 5, left column, lines 36-40) 

The microphone array apparatus can include a delay unit connected 
to a front stage of the filter, and a delay calculating part for obtaining a 
cross-correlation function value between an output signal of the plurality of 
microphones and the noise source signal, and obtaining a delay amount of 
the delay unit based on a condition under which the cross-correlation 
function value becomes maximum. 

(Page 5, right column, line 45 - Page 6, left column, line 2) 

The microphone array apparatus can include: a signal estimating 
part for dividing a sound source direction with respect to the microphone 
array by a predetermined angle, and outputting an output signal of the 
microphones constituting the microphone array and an output signal of the 
estimation microphones estimated based on the output signal of the 
microphones constituting the microphone array in accordance with the 
divided directions; a synchronization adding part for adding the output 
signals of the signal estimating part under the condition that phases thereof 
are matched with each other; and a sound source position detecting part for 
outputting sound source position information based on a maximum value of 
the output signal of the synchronization adding part. 

(Page 7, right column, line 49 - Page 8, left column, line 6) 



Assuming that an output signal from microphones 1-1 to 1-n is gp(i) 
(where p = 1, 2, n, i = sample No.), a cross-correlation function value Rp(i) 
with a signal x(j) from a noise source is obtained as presented by the 
following expression. 

Rp(i) = £ s i=1 gp(j+i)*x(i) (13) 

Z s i=1 represents addition from i=l to i=s, and V represents the number of 
samples for performing convolution operation. The number of samples "s" 
generally can be set tens of samples to hundreds of samples. 

(Page 8, left column, line 15 - left column, line 29) 

A value "ip" (p = 1, 2, ...n) of "i" when an absolute value of a cross- 
correlation function value Rp(i) obtained by Expression (13) becomes 
maximum is obtained, and furthermore, a maximum value "imax" of "ip" is 
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obtained. This processing is conducted in accordance with the steps shown 
in (AI) to (All) in FIG. 4. More specifically, assuming that imax = initial 
value (e.g., 0) and p = 1 (Al); Rpmax = initial value (e.g., 0,0), ip = initial 
value (e.g., 0), and i = 0 (A2); and a cross-correlation function value Rp(i) by 
the above-mentioned Expression (13) is obtained (A3). 

It is determined whether or not the cross-correlation function value 
Rp(i) is larger than Rpmax. In the case where the cross-correlation function 
value Rp(i) is larger than Rpmax, Rp(i) is set to be Rmax (A5). In the case 
where cross-correlation function value Rp(i) is smaller than Rpmax, i = i + 1 
(A6). Then, it is determined if i < D (A7). When "i" is equal to or smaller 
than the maximum delay sample number D, the process proceeds to Step 
(A3). When "i" exceeds the maximum delay sample number D, the process 
proceeds to Step (A8). In Step (A8), it is determined whether or not "ip" is 
larger than "imax". In the case where "ip" is larger than "imax", "ip" at that 
time is set to be "imax" (A9). In the case where "ip" is not larger than 
"imax", p = p + 1 (A10). It is determined whether or not p < n (All). When 
p < n, the process proceeds to Step (A2). When this condition is not satisfied, 
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the search for the cross-correlation function value Rp(i) is completed, and the 
maximum value "imax" of "ip" in a range of i < D is obtained. 

Using "ip" and "imax" obtained by the above-mentioned detection of a 
maximum value, the delay sample number "dp" of the delay unit is obtained 
by the following expression. 

dp = imax - ip ...(14) 

Because of this, the delay sample number dl to dn of the delay units 8-1 to 
8-n are set by the delay calculating part 9. 

(Page 13, left column, lines 5-6) 

An intended sound can be emphasized by synchronization addition. 

(Page 13, left column, lines 30-31) 

An output signal of a power at a maximum value can be output as an 
intended sound emphasizing signal. 
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<^&#C0l$li*7^.y •/ (A 2) fc#f?U *<D&ft*m 

j£t»^i*ii, isipiMRo (i) o*#a*ttT 

U i ^DO«it:J*lt& i o Oi*t i m a x^#f> 

[0041] nbft<om±mi[kihiz x *)&bfitz \ 0 <t i 

- (14) 



^ #7*^*2-1-2 - n^^lf^: o u t d 

[004 2] Z7^f )V9 2 - 1 - 2 - n «r»«> £ ^30 (d = 1 , 2, • • • n) b^r^b, 

OUtD=2" 1 . x CDi*fD(i) — (15) 



£&£o r n It i = i i = n £ -ecoio 

I, co i 1*7 * f d ( i ) fi7 ;w 

-c {> * o 

[ 0 0 4 3 ] 5L7^;W^^fttf*^4 JC^V^TIi, 

f D ( i ) ' = 2° i-i x ( i ) * f D 
£&&c 2° i.t li i = 1 frb i =a $X(D%m 

««rff-5^>^aSr^L, -H&Kfi, »1 0 0 *40 

e' = £ r ,. x Cf 1 ( i ) 

-2" i- 2 2 r i.x [f i ( i ) 

r>^;wy/tii-7'n^7t (DSP) trJ:o-C» 

2 - 1 **L?t*«^>f * n*> l - i offiAfi-tri* 

7 ^ 2 -2 - 2 - n ZfrLtzUkW-rj ? 
1 -2-1 -nC0tB^M#^^LTm*^e' 

[o o 4 5] iu&o*n#^3^m*f#-f-e' zmmm^ so 



( i ) f li, 

( i + i - 1 ) -(16) 
* 0-9->-/^"C^>^o 

[0044] CCOio ifflSfflRlliga* f o ( i ) ' * 

* c 1 i ] 

* c i i ] -(17) 
b It, = (e J ) 2 ti-S*><D-C\ ^(7)§F 

H^^J= (e' ) 2 tmizyj ;v^#S:^^^^ 0 ^ 

§ , ^k^i\z J:i)7^^itcll. cl2. — 
lr. ••♦cnl, cn2, •••cnr'lr^a6^>- 
t &X % & o 
It6] 



(9) 
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cll" 
cl2 


= 


Cll old 
Cl2 old 


-tl * 


■fl(D'l 


clr 




clroid . 




fi(r)' 




ll = 


a ♦ (e* / f 1 iwnn) 




cpl 
cp2 




Cpl old 

cp2oid 


-Hp * 


[fp(Dl 
fp<2)' 


.cpr. 




_ cproid . 







tp= a *(C* /fpnonn) 

p=2, 3, ■ ■ n 
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(18) 



(19) 



£43, y ;va f Vr 



,14, (3) TZizttmLfzbvx-Jb* 

f Dn 0 r„= C C f 0 (IV) 2 + ( f D (2)0 2 



t* h 0 X (18). (19) 5*K»»t* a \t, 1fift<D 

e ' = o u t 1 — X"i_ 2 outi 
8 - 1 - 8 - n IiJ: o Tfto ^ ^ ^ t ri*-C £ & 



+ ( f v Cry) 



[0 0 4 6 ] ffioT. 



! *j 1/2 

(2 0) 



> l - l - l -nt:i>) ^tfl^«li:OTIti: £ 

r 0 0 4 7 1 H 5 3 OHMOIIOMI 

^*9, Bli:H-1ftl*H-»»S:SL, 1 6 liS£« 30 

> 1 - 1 - 1 -ni:|pH^(Ov^^n*>it^C^ 

[ 0 0 4 8 ] i^tt^SSii, Hli:*t*a©»a 
i: T**^ ^ifc-^-f ^ 2 l(7)m^fM^ 

S(>OT*S 0 ffcoT, St^Wl 6 14. fg#5XI4£E;ig; 

m^mt Lfc»#K»v>T H 1 Klig*LTs&giL*:*40 
f d < i ) ' = 0 * f o ( i ) • old 

+ ( 1 - 8) * (x ( 1 ) * f o ( i ) ] 

0 

ft. X f d ( i ) 
(SMS 2 5) <0^£^-f o 

[ 0 0 5 1 1 Z<Z>MMMu-/<iX7 4 )V9Zm^ZZt 

MWSffD (i) * *#*&:t^"Ci&„ 
[00521 118 14 DSP (f * v^;i^ • . y 50 



3<7)tt;frM-^e' 14. 
- (2 1) 

(e' ) 2 *^iw^«J$y^pT|g^^^o 

[0 0 4 9] IH 6 l4#3£^OJ£ 4 <7)ilOBi^)Mi 

Mm-** *u*>2 lo^^M^^, mwM<vm 

m.m-v-yffr&'kftWLs y <* **«ftffl-f)Lau iz x *) 

[0050] mi \t^5&m<v^m<D]tm<v y << 
?immm\zifctf&u-s*z7 * n,?<Di&mm^$>t) . 2 

2,2 3 \m$L$z, 2 4 tfjjPirS, 2 5 ttiI&S"C* 
& c «r^<0«SfflKIIW»«f D ( i ) ' i7C/7t 

2 3 0fcU #&2£2 2 1 - /? Lfc 

ft***'*** 



0</3<l. 0^*ft-CS£$ 



•» (2 2) 

>K 1-1 -1 -n!4v>T^n^>TW-f 
^^n^>. 3 0 147"^ Vtfr ■ v^^;i/ • ^n^^^ 
(DSP). 3 1 - 1 - 3 1 - n 4 )U * 

(LPF) . 32-1-32-n liAD«*S (A/ 
D) . 3 3 I4D A^mif (D/A) . 34 !4n-/N°X7 
(LPF) . 3 5f41SB«. 3 6t±^t:-*^^ 



CIO) 
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[0053] mi K7F-t%m<Dj&miziftifz> y 4 & * 2 

-\~-2-nt7<< StftftftS 4 2fc tfBI 3 KtjH* * 

M<r>W&^tfcWZ>7 * )l>* 2 - 1 - 2 - n t 7 4 9 & 

14. *9aL«afc«3in«*fc*fr»ttfco»**K* 

[ 0 0 5 4 ] Xn-;U7^ ;^31-l-31-n, 
3 4 14, WxHT, #5»ff*Ja*©«*J8»*K***fe 10 

XAD'^BI3§3 2-1-3 2-nl4, v>f * 
n*> 1 - 1 - 1 - nOBM*^-^ 7 4 )V* 3 
1-1-31 - n^^LTA^ltT 7 ^ y^;^fCf 
^titO-C, flitf, 8 k H zt^^yj >^LT. 

[0 0 5 5 ] V V-f^ZfrLtzXIjm^U, D 

A«»B3 3KJ:»)rtn/f-ti:MS*L, □ 
7Un4 £^LTifi|is£?3 5 *§*§LT 20 

3 6 £lgiH-&-£K&£ 0 COit^cO* tf- 
* 3 6(7)S4^lt v^f^nsis/'l-l-l - nC^L 

l/P-fAt * ^o-fesr* 3 0t^<J:^"7^ JV^^^oHff^ 

[ 0 0 5 6 ] EI9»i*5fe^O||Jft^»ffiODSP (r r >f 

*»K H3 a^I8 fcffi--t^l4l^^5*£^U H 8 

K#*tt£o -;U 7^H31-l-31-n, 34 

4:, AD8»S32-l-32-nt, DAIIU3 3 30 

fc, if*I»3 5 t^*«»l"Cv^ 0 

&ftHt$4l4, ffiSLttlimJtaM l 7 4 ;v?#&Mff 

sis 4 2££^, mmmn%$\*. m-&mmt\nu* 3 

[ 0 0 5 7 ] Witt*** 9 OffiSlffi Wftltg& 4 3 14. v 
^ * n*>- 1 - 1 ~ 1 - nCOffi^f^-i-K d (i) fc. Sfc 
LT<D*^-#36 cofgtfrfg-^- £A#L. ( 1 
3) SCtc^"tffiSlffllHIM»«R d (i) £3ttB-f&o X 
^Alit^tB^M 4 14, U4i:^t7n-f ^-M:^o 40 
T«IfiKHiS«RD (i) <^*#£1&tiiU «t 

> :/JH&i1-#SU 5 14. K J: o 

> i m a x t *m^x, mm^s -1-8 -n(Dllt 

>y^ttd D £ (14) atKttoT**. S3£«8 - 1 

[ 0 0 5 8 1 X-7 ^;v^#^Bt#^4 0+BS+SKft«:^ 
4 1 (4. 1M8 - 1 - 8 - n l^oTlMOif^ 

LT<0*fc:-#36<£> 

(1 6) 5fcfcftoT«:5:«MMtttf f D ( i ) ' 50 
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-t£ 0 COfflEffiMMScttf D (i) ' 

tf-CZZo X7 4 ^^«»S««4 2 14, (17), 
(18). (19) jUcftoTy >f ;i^£fc&c o r 

[0 0 5 9] HI 1 0 l4S£#£^lft^IMT-ab , 4 6 *4;< 
*'J, 4 7 liSaftllftia. 4 8J4^ffi«B«ffi. 9 14JI& 

4 6(4, S^>^^KO«:^:«D<7)fg«**rL. »& 
fW«8M 7 COIWW^J: ^tlWffifcn, XffiffiflJfW 

^S4 8omi:j: vm&zti&o xmmtfn^9 izx n 

P fcmtii^>f VHP fc MRS 3 ft, J.ojSjB*B3*|pi 

T. >*WPKJ: »)»3S*ftfc7 K 

£ft*:<I-§-l4. 8SS$ii^S**>^^&d p^a^Sft 

[ o o 6 o ] m 1 1 \**5tw<nm 5 <D$zme>Mm<?)m>m 

BT*»), 51-1, 5 l-2li7>f^D^'/7V^t 
fl*j£-f& v>f * n*^, 5 2 - 1, 5 2 - 2 lillg^l! 
•7>r;v^. 5 3 - 1, 5 3 - 2 liUJB^Wfl**. 5 4 

D*>7U>f*«t4^ * n*>J4MK#&i£*t£ 

*>51-1. 5 1-2 *mirtzWi&K^XWLm-t 

[0 0 6 1] -7>f^n*>51-l, 51-2 (D&jjm 
■©•a (i) , b (i) fc^ft^ft&ff^iM^SBS 3 - 
1 , 5 3 - 2 h . ^f^^iflli 7^^ 5 2 - 1 , 52-2 
fc{zA^t, *^W»«f» 5 3 - 1 , 5 3 - 2 ^ 

mj&^wm&zm^rm^ft^j ^9 5 2 - 1 . 52 

2-1. 5 2 - 2C9m^fB^<7)^f^tffJm^m^^^ 

^. wwftwas 5 4 ecftv^r^aa 5 5 oftm^tB l. 

[0 0 6 2 ] H 1 2 1411 1 1 K^1-&S&<B«fle££K» 

$fflcc^-r^><o-c. mi 1 ti^i-^ : -^(4i5j-^^^^L. 

5 6 - 1, 5 6 - 2l4iSffi^ramfift#^. 57- 
1 , 5 7 - 2 littJg?M«&tttKtt* 5 8l4«M#»ffi 

5 3 - 1, 5 3 - 214. ge+BWraS^ft©^5 6 - 
1 . 5 6 - 2 t . 5 7 - 1. 5 7 - 

2^^^Mt^0, 70n*>51-l, 5 1- 
2<7>tH^^-^a (i) . b (i) EWHIKiaiiftft 
S&5 6 - 1. 5 6 - 2 tcA^^tL^> 0 

[0 0 6 3 ] jB^ijM»*f 5 3 - 1 ©&effiMM»« 
ft^^o 6 - 1 14, 7>f ^ 5 1 - 1 (D^m^r a 



Cll) 
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(i) Zmz&^tfiMM&mR a (i) 

Ra (i) = 2 n i.i a (i) * a 
fcfc. 2" i-i 14 i = 1 frh i = n t -C<7)jfjn$££^U 

[0 0 6 4 ] X»^iIQ^&f+$£^ 57-11^ Hi G*8 

MiRa (i) *mzm^\im%La a, . a 

of>f v*^ • • -zru*iy*t (DSP) <Dffi& 

[ 0 0 6 5 ] Xv-f ^ n* > 5 1 - 2 ^jSi" ^S*^ 

(2 4) 



( i + i ) -(23) 

6 - 2 K4 9 , 70n*>51-2 OtBAffi^b 
( i ) ^ii:ie«dMR b ( i ) £ (2 3) 5t£ 
|i)«tcLT«aiL. a&?a«fttrftlK5 7-2KJ: 

[0 0 6 6] »Ml7-f;^52-l. 52-2li, 
a WD F I R 7 4 * <nm$L t-f&zt 1>*x 

"C. 7^^«»Ci . Ca • • • • . C. 14, **Lf 
n^JF^SO^^a at . * a 2 , • • - , aa c , * b 
i , a b* . • • «b a U «£ oTM?HI>o i<0 
WLtS^m? 4 to* 5 2 - 1 . 5 2 - 2 CO -7 -f iV^Ma 
14, 



9 ^mm&n (7) ^isj«^ 

*>C0£&& o 

[ 0 0 6 7 ] X«SttMH)S 5 4 14. fflB9«««ft» 20 

nu 5 8 n&^mi 4 52-1. 52-2 com 

Bfl*>, v>f * 5 1 - 1 . 51-2<7)tb^ 

^#a (i) , b (i) «>«»T»»3£«* a ' 

(i) , b> (i) *m\**XttMte&ter 9 (i) Sr« 
m-t^c ico^^ i <7>i£Hl4, - a < i a £ 

[ 0 0 6 8 1 ftffl&ft^^ 5 9 li, ffiMftftfe r ' 

( i ) <Dm*M±t~tZ> i COM i m a x 

imaxi:J:^l5 5 <Dtttt*55r**Wffi«««*ffl 
2f^-& 0 CO%^<50*iIgffiet i m a x 1 30 

3 t'^-T & co£ fiP^, i m a x = 0 Ot&^li, ^ 

I55^0d*>51-1, 5 1 -2<Dm'%X\*& 
yjX^ ?On^>51-l, 51-2 ^^^g&^cofi 
Ii:$lEtS-^:^^ 0 X i m a x = a <£>^^I4. v 
On*>51-l, 51-2 <7>g£®?l$±<0 W ^ n * 
> 5 1 — 1 HH-^^E L, imax=-Q^li, v-f 
? 5 l - 2fflS^^«t-f £tr&£o £43, W 

[ 0 0 6 9 ] ^.«-t*4, iS«RBSW-fti:*i 40 
V* COT& t), 700*^51-1, 51- 2<Diht) 
M#a (i) , b (i) *fflv>T«|»*tt* r (i) *r 
>£#>&f£*Wi, +aW^&^r ( i ) <r> i -fit <7) 

JTv'-CffiMftftfir' (i) ^iffito 
ee«BI*/h$<t4iti:ffliL, 

[0 0 7 0 ] 014 l±*&^<7)f£ 6 (Ontbni&l&iDt&W 50 



H"C*9> HI 1 ^IPI-flF-?-li|5]-^*^L, 5 3A 
li«^iM5**f*IS. 5 5 AI4#?Efc LTOX tT-*T* 
& c ^SSt LT<OX tf-* 5 5 AOfgtt^^^B^M 
^W^5 3 A(iA;fJt-£-£KJ; 5, t»Oflf4:»i 

^^ 5 2 - 1, 5 2 - 2 \znLX&m<OU^m\5r%x 
gU53AtLT, v^^d^>5 1-1. 51-2<7?tB 
iim^z (i) . b (i) Ojll^iWKigfi****. 
^m&W-tkih&5 4 14, ^OJHUB^iWKSSW-S-SrWv^r 
Wltr' (i) *»Ott«*«kffi+*i 

[0 0 7 1 ] m 1 5 li*3&HJ3<7)^ 7 0£lt07glB4)3£H 
H-C^)^, 61-1, 6 1 - 2 I4v-f ^ pah > 7 V 4 * 
^n*>, 6 21*^-^-^^^, 6 3lil^l^ 
^P#^, 6 5Wt*W**U 2l@^^^^n^t 
V61-1, 6 1-2 OKMlCi^t t LT^^ 
tV7tvOn*>64-l, 6 4-2, • ■ • tffcfc 
LX^Zb<Dt LXnfflhm^S 3 K»\i*X-vf*Ti* 

>6i-i, 6 1 - 2 <omtj^(omm-hn^^noxu 

[0072] 0i6 \t*%w<om 7 (Dnm<oMm(omm 

y ^ 0-cab i) % is i 5 1 m-ft^itffi-fflfrZTji 
l, 6 6 im^mmttnw*, 6 7\±mfe&mm. es- 

1, 6 8-2, • • • I4jIX&, 6 9 liiO#l|-CS)^o 
^ n,^ >T U-f ^fl^i"^ 2 ffl^7>f * ^ 6 1 

-l. 6 1 - 2 (vmwmztf Lx^m 6 5 ^facc 

lilLTv^i^^^ L, X"^^ ^n*>61-l, 6 
1 - 2 OEM±i:7&otM^t7^n*> 6 4 
-1, 64-2. ■ • • &&m2tiX^2>tmfcLX%k 

[0 0 7 3] X«*«fi«6 2 14. tt^aKttiHKe 6 
t, j££«La«6 7 ^^tffll^^^rl-^o XtiS6 5 
^e>^#i^li, (Wave Eauatio 



C12) 
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-av/3 X = (i/K) (3P/at) 

-3P/3 t = * ov/a t) 

[ 0 0 7 4 ] tt^affiW-^Sf 6 6 14, 70n^>61 
- 1 a ( i ) 0«fi*#JEP ( i . 0) , v 

On*>6 1- 20IUMtb ( i ) OMGUfc^JE P * 
V ( i + 1 . 0) = V ( i . 0) + 



22 



(2 5) 

* (i. 1) fcL, **>*flE3SU X^X&^mmvZXib 
ho HP*), -?Jtru*>6 1-1 Ktelf&ISL^m&V 
( i + 1 . 0) 14, 



CP ( 



1) -P (i 



0) 
»- (2 6) 



) ] 



( 



) ] 
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[ 0 0 7 5 ] JfifeJ&Sas 6 7 14, «t^fiS«: x t~th ★ 
P ( i . x + 1 ) = P (i. x) 

+ $ <x) [V ( i + 1 . x) - V ( i 
V (i+1, x) = V ( i + 1 , x-1) 
+ [P ( i , x - 1 ) 
j:J:»)^^n^>64-l 1 64-2, • • • <DWifc 
tiW^^^H. 4*5, /? (x) timfc%%L 

[ 0 0 7 6 ] ffioT, T>f * > 6 1-2 cO^mttM 
£ x = 1 , •7On*^61-l«M^x = 0t 
mfctfLmo-rJ ? u* y 6 4 - l J4 x = 2 . "v 
On^>64-2lix = 3i:^^ Mfc!&mU 6 2 
14, 2i070o*>61-l, 6 1 - 2 £fl!v*T, 
W^n*>64-K 64-2, • • -jmfcffiiES 
fLtv^^O <t -9 •70n,t>64-l, 64- 
2. - • - 0^tt-riiOHi*«*4:raJHliD**6 3 

d= (■9->7 Pi ; * W^o^yHEl) * c o s 6 / 

- (2 8) 

[0 0 7 8 ] ffiiaoT, 70n^>61-l, 6 

1 - 2 fcJi^fi:®*)"^ ^ n*> 6 4 - 1 , 64-2, 
• - • (D^ti^nwthtJ^^ZMM&S 8 - 1 . 6 8- 

2, • • • iz± ^Xtf.W%^to-&, 1)\\n&6 9i:iyn 

[ 0 0 7 9 ] HI 1 7 8 <a^«Off2KtOifclE 

HT*!), 11 1 5 t[5l-^l4[^-^^^^L. 7 114 40 
#JMv^u*>\ 7 2 14&#S, 7 3 14&«M*lt 7 >r ♦ 

e (i) =P (i. 2) - ref (i) 

= p ( i . i) +$ (2) [v ( i + 1. i) 

-ref ( i ) 
[0 0 8 1 ] Znm&m&e (i) 7 

/? (2) *ftgn:l:^iio BP*>, 6 

2 (il5Xliil6#I) 14. dO*^«Sle (i) 
0¥:$'*7-*^/hti-**£^«/? (2) *x = 2. 

3, 4, - • • £/B^T, mfc-vJ ?n*>6 4-1, 50 



- (2 7) 

**t^o tot, 2iW7^f^D^>6 1-1, 61- 

[0 0 7 7 ] RS§ijO$f» 6 3 (4, 68-1, 68 

- 2. - - fc, *IlfS6 9 as-^^yjuR 
* d <hi-& t, iI2£^6 8 - 1 , 6 8 - 2, • • • t4, 
Z'\ Z' 2d . Z" ,d . • • • t L, vOnt^61 
-1, 6 1 - 20BB*«K#-|-**«tttt«r«r3aSO*Mi 



30^?> 7 4 l4m£ffl#»&SE^;$>*o coiitoil 
14, f£®x = OOvOn*>61-l^ f£M x = 1 
<7)-^^n*> 6 1-2 tOWPBtlel — MIWCfi©x = 
2 n*> 7 1 ^KIL, a^ffimmH5r« 

«7 2ia 9^*6. M^ftit^ ;^73(;i 9NK 

(x) , ^ (x) , y (x) £ft5£"f &^£*H- 0 
[0 0 8 0] IP*>. {il-gx = 2C0-e^^o^>64-l 

mfcm-^p (i, 2) tm&-?4 ?v*> i inmiim 

^ref (i) t<D^<nmm£Me (i) *WJt»7 2 

-V ( i , 1) ] 

- (2 9) 

6 4-2, • ■ ■ VthXm^ZMfe&kmLX&JjirZZ 

[0 0 8 2] Xm 1 7 Kfi*v>TI4. S*ft»t7>f';u^ 7 
3tC«fc*K 3f£5el£^e (i) tcK^fttcffio *:S<*f* 
WZfti i><DX, Jj£##1£l4, K It 

^etitv^J:^:, 4 k H z ia#«>!6Kri*iSv>£?FL 



23 

rv^c «i5£^e ( i ) iz»Lxmm<Di&\<> 

4 k h zT&mo>ftmz*tLrm*tttf*±z <irz>i><r> 

X&2>o ^ot, ^Ix=2^i^On*^ 

[0 0 8 3 ] U 1 8 l*#f£^<om 9 V&lfctOj&moffom 
mx~&t), 61-1. 6 1 - 2 liW * n*^T U-f £ 
tff$-f&W * n*>. 6 2 - 1, 62-2, • • - 6 

2 - s \*m^mfem, 63-1,63-2. •••63 id 

- s \mm-hm^ 6 4-1, 64-2, - • -\±mfe 

1 0 0 8 4 ] vOn*>61-l, 6 1- 2^^^ 
^j?u*>Tl''{<O'%&}lzftLXfim0<> .<?!♦• 

j^*n^iS6 3-i-63-st £tstt& 0 *#-ta^gp 

6 2 - 1 -6 2 -sli, ^^fllS&ffft/? (x, 0 ) 

*6Ti3 < £!J;U;£. H 1 7 £ 3 #JMv 20 

>f ^n^VfclSrltT, l£ze#&;3 (x, 0) fc&fe-t 

[0085] mmtmu 63-i-63-s»4, is-wm 

5eSB6 2 - 1 - 6 2 - s (Ot&jjm^vi&m* &fr^Xl)W 
«a5SB8 01*. *|iOSB*nifSB6 3 - 1 - 6 3 - sOtt* 

[0086] hi 9 \**5&m<r>m 1 0 <om.foV>M1&<OM 

WMXfo*)^ 9 0 I if- W tf* * 7^<Di] * 7, 91-1 

- 9 1 - 2 fiW ^n7h>71/'f * 

9 2tt#Wtt«fcfcb8&, 9 3 it^mwQLmztft&i- 
&ikm&bLxv>m&mtiLto&, 9 4 rt*#«fi»i 

9 5 Ji#iK4r*-to 
[0 0 8 71 7>f^u*^91-l, 91-2 ir^Mfe 

LtzmWLt IT, #Stt1B«tBa&9 2 frb^W 9 5 Offi 40 

- h £JBv»fc-f ^V'- h Affile J: 1)M<d0lW. 

* ? -totems zmizWL&vmmz 

tHc X*M»Jft««»9 4 li, §IM^i9 2 

uj:4fi:effip«t. »fie«ms&9 3 icj:st£ai*ditii 
ma-t^o so 
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[0 0 8 8] M^-lt 70d*>91-1, 91-2 
(DffiWmt**? 9 O<0«fc;#ffi*K*tLT, (* 

*>9i-i. 9 1 - 2<r>^f}^<ofSM^mm^m 
\,*tcWM&&mn&iz£z%wMm&th. se^i*. 
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